Molecular selectivity and immiscibility during the crystallization of mixtures of a set of homologous self-assembling molecules.
Utilizing self-assembly to create supramolecular structures is an active area at this time. Hybrid materials created by blending or doping, e.g., organic/inorganic or donor/acceptor complexes are of great interest in the design of novel materials systems. The effect of mixing of any two self-assembling molecules to modify the properties and to understand if the process of blending changes the nature of the self-assembly would be of interest. We discuss here the effect of blending of two (hydrogen bond mediated) self-assembling homologous molecules on the structure and morphology. Materials that are candidate vehicles for phase-change inkjet technology, biscarbamates with alkyl side chains, are chosen for this study. Thermal analysis and IR spectra indicate that, when two biscarbamates differing only in the length of the alkyl chain are blended, the two components are immiscible, although they are chemically similar. There is no intercalation of the alkyl chains and cocrystallization. They are thus an example of a self-sorting system. The extent of hydrogen bonding and the packing of the alkyl chains are not affected. However, each serve as a nucleating agent and reduce the size of the spherulites and crystallinity. The spherulitic growth rate decreases upon blending. Partial melting experiments show that the spherulites of each component do not form independently, but are intermixed, implying that one acts as the nucleating sites for the other. Thus, although these are self-sorting, the components in the mixture affect the morphology of each other upon crystallization. The behavior of this small molecule mixture is compared with those of hydrogen-bonded polymer blends. Studies of this nature on blends of self-assembling molecules are expected to be important in materials design for optimizing properties.